Owing to the fulminant nature ofthis infection, O'Day and others have emphasised the importance ofmaintaining a high degree of suspicion coupled with early intervention in order to attempt to salvage vision.5 [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] Unfortunately, in one series the mean time from injury to intervention was 30 hours. '7 The incidence ofBacillus species as a causative organism in penetrating ocular trauma has been estimated to be between 27-46%. 1820 The patient was more likely to have Bacillus species as the causative organism if there was an associated retained intraocular foreign body or ifthe injury had occurred in a rural or agricultural setting.23 26 27 29 It has been suggested that the bacilli may colonise the ocular surface and the foreign body is contaminated as it penetrates the globe. Another possibility is that the projectile is of a low velocity, and hence does not self sterilise before penetrating the globe. 26 Reported series over the period of 1981-91 are consistent in that the prognosis for vision is dismal. Indeed, many patients ultimately required evisceration or enucleation. If we consider the culture positive cases from these series, Bacillus species have been identified in 82. Final visual acuities are outlined in Table 1 . In some cases the final visual acuity was not recorded but rather the final outcome. The majority were left with either perception of light or no perception of light. B cereus has been identified in 38/82 cases (46-3%). The final outcome in 22 of these cases was either evisceration or enucleation.3 1920 27 [31] [32] [33] [34] Recovery of useful vision (better than 20/100) in B cereus endophthalmitis is rare. We know of only three cases following trauma" 3' and one secondary to a bacteraemia. 32 The largest single reported series of B cereus endoph- 33 39 40 Irrespective of which toxin is responsible for the aggressiveness of B cereus, the various enzymatic activities have been used to help identify the organism in culture. To aid in the identification of B cereus, egg yolk enriched agar can be used in addition to standard culture media.3637
Egg yolks contain the lipoprotein lecithovitellin. The use of egg yolk agar to identify bacterial organisms is based on their lecithinase activity. The agar itselfis prepared by diluting egg yolk with saline to produce a clear yellow medium. When organisms with lecithinase activity are grown on this medium some of the enzyme diffuses into the agar forming areas of opalescence surrounding the colonies. B cereus has a marked lecithinase activity which can help to distinguish it from other organisms which grow on egg yolk agar, -for instance, Staphylococcus aureus, which causes a zone of clearing rather than opalescence.33 38 Endogenous versus exogenous Bacillus cereus endophthalmitis In a review on endogenous endophthalmitis, it has been suggested by Greenwald et al that the pathogenesis of endogenous endophthalmitis is different from exogenous endophthalmitis.6 They felt that whereas the primary focus of infection in exogenous endophthalmitis was within the vitreous body, the primary ocular focus for endogenous endophthalmitis was the vasculature. They found that, in endogenous endophthalmitis, blood cultures were as good as, or better than intraocular sampling for isolation of the infecting organism. Their findings supported the need for suspicion coupled with early intervention, but they felt that the outcome of therapy was unaffected by the use of intravitreal antibiotics, and as there are potential hazards, intravenous antibiotic therapy was sufficient. This view is also in contrast with the pharmacological studies ofBarza and others that demonstrate low intravitreal concentrations of topically, periocular, and systemically administered antibiotics. 4 With regard to the management, it is well accepted that the appropriate cultures should be acquired before use of antibiotics. Both aqueous and vitreous samples should be obtained. The growth of the same organism from both samples increases the likelihood of it being the infecting organism. However,Forster's dictum is that the vitreous is more likely to reveal a positive result.4'53 The selection of an antibiotic, as well as an appropriate means of administration, has been the subject of much research and controversy. Although topical, periocular, and systemically administered antibiotics are still used by many ophthalmologists in the treatment of endophthalmitis, studies by Barza and others have shown that the intravitreal concentrations achieved by these methods arelow.42-47 [54] [55] [56] [57] [58] [59] The use of intraocular antibiotics was first pioneered by Ludwig von Sallmann in 1944. He and his colleagues studied the effect of intravitreal penicillin on experimentally induced staphylococcal endophthalmitis. Using a standardised inoculum, they found that ifthe penicillin was injected within 6 to 12 hours the infection was thwarted. vancomycin is a suitable alternative to clindamycin.6' All 54 strains of B cereus tested were found to be susceptible to vancomycin, whereas only 39 were susceptible to clindamycin (by a microdilution technique). Gentamicin and the other aminoglycosides were found to be quite active against B cereus. The semisynthetic penicillins and the cephalosporins were, however, rather ineffective. This is likely to be related to the ability of the organisms to elaborate a 1 lactamase. They discovered that the minimum bactericidal concentration (MBC) for vancomycin was not much higher than its minimum inhibitory concentration (MIC) (9% higher) whereas for clindamycin the MBC was 46% greater than the MIC.6' This may be significant if the intravitreal levels achieved are low.
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